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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image device which eliminates 
the need for adjusting focusing to correct for errors in the focusing gap. between a 
lens and a solid-state image pickup element. 

SOLUTION: In, the solid-state image device, having a . solid-stat:e image pickup element 
2 and a lens 9 which faces opposite to the sensor, 2, a lens cylinder 12 is provided . 
between the solid-state image pickup sensor 2 and the lens 9. The solid-state image 
pickup sensor 2 abuts on one opening portion of the lens cylinder 1 2 and the lens 9 
abuts against the other opening portion of the cylinder 1 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The solid state camera characterized by having had the tubed lens cylinder between said solid 
state image pickup devices and lenses, for said solid state image pickup device having contacted one 
opening of this lens cylinder in the solid state camera equipped with the solid state image pickup device 
and lens which counter mutually, and said lens being in contact with opening of another side. 
[Claim 2] The solid state camera according to claim 1 which it has the substrate with which it had said 
solid state image pickup device, and tubed housing which is attached outside one [ said ] opening of said 
lens cylinder, and is attached in said substrate, and two or more pins protrude on the substrate side 
edge section of this housing, and is characterized by preparing the hole where said pin is inserted . in said 
substrate on the other hand. 

[Claim 3] The die length of said pin is a. solid state camera according to claim 2 characterized by having 
made for a long time than the thickness dimension of said substrate. 

[Claim 4] The solid state camera according to claim 2 or 3 characterized by having the lens cover which 
covers said lens and is attached in opening of another side of said lens cylinder, and joining said lens 
cylinder and said housing airtightly, and joining said lens cylinder and said lens cover airtightly. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state camera used for a video camera, an « 

electronic "still" camera, etc. 

[0002] 

[Description of the Prior Art] It is common to a video camera and an electronic "still" camera toihave 
equipped solid state image pickup devices, such as CCD, irrespective of an analog or a digital image 
transcription method. Drawing 2 is typical drawing of longitudinal section showing the configuration of 
the conventional solid state camera. One in drawing is a substrate which has the circuit pattern and 
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bonding pad which are not illustrated on the top face, the tabular solid state image pickup device 2 turns 
a light sensing portion upward on the top. face of this substrate, it pastes. up with adhesives 3 and. 
wirebonding of the bonding pad of said substrate 1 and the terminal of said solid state image pickup 
device 2 is carried out with the wire 4. 

[0003] The bottom open end of the housing 5 which makes the shape of a cylinder has pasted the top 
face of a substrate 1 airtightly with adhesives 7 so that a solid state image pickup device 2 may be 
located inside. A solid state image pickup device 2 is closed, and in order to prevent dust adhering, 
cover glass 6 is attached in the interior of housing 5. Moreover, the male screw is formed in the 
peripheral face of housing 5 top opening. 

[0004] It is tubed lens mount which has a pars basilaris ossis occipitalis at the end, and eight in drawing 
has a hole in the center of a pars basilaris ossis occipitalis, and the convex lens 9 with an even top face 
touches a bottom circles side in this top face, and it is attached in it. Moreover, the female screw, is 
formed in lens mount 8 inner skin that it should screw, with the male screw of housing 5, and housing 5 
and lens mount 8 are screwing in it Spacing of a lens 9 and a solid state image pickup device 2 carries 
out revolution accommodation by lens mount 8. 

[0005] In such a solid state camera, when the sum of the dimensiomerror of the ejement which , 
constitutes the image formation spacing F when spacing of the heights top-most vertices of a lens 9 
and the pixel central point of a solid state image pickup device 2 turns into the predetermined image 
formation spacing F and a focus is in agreement is more than the allowed value of the error of the. image 
formation spacing F, it will . need to perform focus accommodation. 
[0006] 

[Problem(s) to be Solved by the Invention] In the conventional solid state camera, there are the . 
dimension of components, i.e., the height of housing 5, thickness of a solid state image pickup device 2 
and heights height of a lens 9, and thickness of the glue line of adhesives 3 and 7 to produce a 
dimension error among the elements which constitute the image formation spacing F. 
[0007] Although the error by machining produced in the dimension of components is small compared 
with the allowed value of the errorof the image formation spacing F, since adhesion is also handicraft, 
the error of the thickness of the glue line of adhesives 3 and 7 is large compared with the allowed value 
of the error of the image formation spacing F, and focus accommodation is not avoided. Moreover, when 
a solid state image pickup device 2 inclines and is attached to a substrate 1, by the above-mentioned 
focus accommodation, amendment of the image formation error in the point of being, located in point 
symmetry to the pixel central point [ hear the edge of a solid state image pickup device 2 ] may become 
impossible that it is easy to exceed an allowed value. 

[0008] Moreover, since it is screwing, when carrying out revolution accommodation of the lens mount 8, 
a gap produces lens mount 8 and housing 5 according to the dimension error of screw structure in the 
location of the optical axis of a lens 9, and the pixel central point of a , sol id state image pickup device 2. 
Moreover, in order to prevent minute **** produced in case lens mount 8 is screwed to housing 5 
adhering to a solid state image pickup device 2, expensive cover glass 6 is required and components 
cost and a manufacturing cost become high. 

[0009] By making this invention in view of a situation which was mentioned above, and considering as 
the configuration in which the lens and the solid state image pickup device were made to contact the 
double door regio oralis of a tubed lens cylinder, respectively By determining image; formation, spacing 
which is spacing of a lens and a solid state image pickup device only with. the dimension of a lens 
cylinder, and losing revolution accommodation the focus accommodation for correcting the error of 
image formation spacing being unnecessary, and according to lens mount It aims at offering the solid 
state camera which the location gap with the optical axis of a lens and the pixel central point of a* solid 
state image pickup device does not produce. -s 

[0010] Moreover, a substrate aims to let positioning in the installation to the substrate of housing offer 
an easy solid state camera by considering as the configuration which has a hole for inserting said pin by 
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considering this invention as the configuration which has two or more pins at one edge of tubed housing 
attached outside said lens cylinder. Moreover, it aims at offering the solid state camera which can make 
the edge of said pin which penetrates a 1 locating hole and projects the engagement section with another 
substrate by making the die length of said pin longer than the thickness dimension of said substrate. 
[001 1] It aims at a lens cylinder and housing being closed airtightly [ a solid state image pickup device ] 
inside by considering as the configuration to which it is joined airtightly by furthermore considering as 
the configuration by which, as for this invention, installation, a lens cylinder, and a lens cover are 
airtightly joined [ lens ] to a lens cylinder in a wrap lens cover instead of lens mount, and expensive, 
cover glass being unnecessary and offering the solid state camera which can reduce a manufacturing 
cost. 
[0012] 

[Means for Solving the Problem] The solid state camera concerning the 1 st invention is characterized 
by having had the tubed lens cylinder between said solid state image pickup devices and lenses, for said 
solid state image pickup device having contacted one opening of this lens cylinder, and said lens being in 
contact with opening of another side in a solid state camera equipped with the solid state image pickup 
device and lens which counter mutually: 

[0013] Image formation spacing this solid state camera of whose is spacing of a lens and a solid state 
image pickup device when the lens and the solid state image pickup device are in contact with the 
double door regio oralis of a tubed lens cylinder, respectively is determined only with the dimension of a 
lens cylinder, and its focus accommodation for correcting the error of image formation spacing is 
unnecessary, and it can lose the revolution accommodation by the lens mount leading to the location 
gap with the optical axis of a lens, and the pixel central point of a solid state image pickup device. 
[0014] In a solid state camera according to claim 1, the solid state camera concerning the 2nd invention 
is characterized by preparing two or more holes so that it may have the substrate with which it had said 
solid state image pickup device, and tubed housing which is attached outside one opening of said lens 
cylinder, and is attached in said substrate- two or more pins may protrude on the substrate side edge 
section of this housing and said pin may be inserted in said substrate on the other hand. 
[0015] Positioning in the case of attaching housing in a substrate is easy for this solid state camera by a 
pin's protruding on one edge of tubed housing, and preparing the hole that said pin should be inserted in 
a substrate. 

[001 6] The solid state camera concerning the 3rd invention is characterized by having made the die 
length of said pih fbr a loTig time than the thickness dimension of said substrate in a solid state camera 
according to claim 2. 

[0017] A location in case said pin attaches housing in a substrate is determined by having made this 
solid state camera for a long time [ the die length of a pin ] than the thickness dimension of ; a substrate, 
and also the edge of said pin which penetrates said substrate and projects constitutes the engagement 
section with the hole established in other substrates etc. 

[0018] The solid state camera concerning the 4th invention is characterized by, having the lens cover 
which covers a lens and is attached in a lens cylinder, and joining said lens cylinder and said housing 
airtightly, and joining said lens cylinder and said lens cover airtightly in a solid state camera according to 

claim 2 or 3. 1 
[0019] Since it has a lens cover instead of the conventional lens mount and, as for this solid state, 
camera, a lens cylinder, housing, and a lens cylinder and a lens cover are joined airtightly, a, solid state 
image pickup device is closed airtightly inside, its expensive cover glass is unnecessary, and the cutback 
ofcomponentscostandamanufacturingcostispossiblefor.it. 

[0020] 

[Embodiment of the Invention] Below, it explains, referring to the drawing in which the gestalt of the 
operation is shown for this invention. Drawing 1 is typical drawing of longitudinal section showing the 
gestalt of operation of the solid state camera of this invention. One in drawing is a substrate, in this 
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'substrate 1 top face t it has the circuit pattern and bonding pad which are not illustrated, and by making 
a light sensing portion into facing up, the tabular solid state image, pickup device 2 pastes up with, 
adhesives 3, and wirebonding of the bonding pad of said substrate 1 and the terminal of said solid state 
image pickup device 2 is carried out with the wire 4 on the top face of this substrate. 1. 
[0021] Two attaching hole 1a for inserting two pin 5a longer than the thickness dimension of said 
substrate 1 which protruded on the bottom open end of the housing 5 which makes the shape of a 
cylinder is prepared in the surroundings of said solid state image pickup device 2 in said substrate 1. As 
the solid state image pickup device 2 was located inside, it has pasted up housing 5 and a substrate 1 
airtightly with adhesives 7. 

[0022] Bottom opening of the lens cylinder 12 which makes the shape of a cylinder is airtightly pasted 
up on housing 5 with adhesives 13 in the condition of inner-**(ing), and the lens cylinder 12 is in 
contact with the solid state image pickup device 2 so that the pixel central point of a solid state image 
pickup device 2 may be located on the shaft of the lens cylinder 12. Moreover, the lens 9 which has 
heights is in contact with the underside, and after the solid . state image pickup device 2 and the lens 9 
have doubled the location of the pixel central point of a solid state image pickup device 2, and the 
optical axis of a lens 9, only bond distance F has separated and countered the lens cylinder 12 top 
opening. Furthermore, it is cylindrical, and where a lens 9 is covered, the lens cover 11 which consists of 
lens mount 8 of the former shown in drawing 2 which has a pars basilaris ossis occipitalis in an upper 
bed, and this ingredient is being airtightly attached outside the lens cylinder 12 top opening, and has 
pasted up the top face of a lens 9, and the bottom circles side of a lens cover 1 1 on it. 
[0023] Since the image formation spacing F is determined only with the dimension of the lens cylinder 
12 in such a solid state camera, while the focus accommodation for correcting the error of the image 
formation spacing F is unnecessary, focus accommodation is unnecessary even if it is the case where 
inclined toward the substrate 1 and a solid state image pickup device 2 is attached. Moreover, the 
revolution accommodation of lens mount leading to the location gap with the pixel central point, of a 
solid state image pickup device 2 and the optical axis of a lens can be lost. Moreover, since pin 5a and 
attaching hole 1a are prepared in housing 5 and a substrate 1, positioning in the installation to the 
substrate 1 of housing 5 becomes easy. Moreover, since the die length of pin 5a is longer than the 
thickness dimension of a substrate 1, when it mounts the edge of pin 5a which penetrates a substrate 1 
and projects to other substrates 30, it can constitute it as the engagement section corresponding to 
attaching hole 30a of this substrate 30. In additipn, even if pin 5a and attaching hole 1a are not only two 
but three or more shown in the gestalt of this operation, they do the same effectiveness so. 
Furthermore, since the lens cylinder 12, housing 5, and the lens cylinder 12 and a lens cover 11 have 
pasted up airtightly, a solid state image pickup device 2 is closed, and does not need to use expensive 
glass covering for protection against dust. 
[0024] 

[Effect of the Invention] According to the solid state camera concerning the 1st invention, focus 
accommodation is unnecessary and a solid state camera without the revolution accommodation by the 
lens mount leading to an optical-axis gap can be realized. According to the solid state camera 
concerning the 2nd invention, a solid state camera with easy positioning in the case of attaching housing 
in a substrate is realizable. According to the solid state camera concerning the 3rd- invention, the solid 
state camera which can make into the engagement section with other substrates the pin of housing 
inserted in the hole of a substrate can be offered. It is not necessary to use cover glass expensive for 
the protection against dust of a solid state image pickup device, and, according to the solid state 
camera concerning the 4th invention, the cutback of a manufacturing cost is possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is typical drawing of longitudinal section showing the gestalt of operation of the solid state 
camera concerning this invention. 

[Drawing 2] It is typical drawing of longitudinal section showing the conventional solid state camera. 
[Description of Notations] ' 

1 Substrate : * 

1a 'Attaching hole ' 

2 Solid State Image Pickup Device 
3, 7, 13 Adhesives 

4 Wire 

5 Housing 
5a Pin 

9 Lens 

11 Lens Cover 1 

12 Lens Cylinder 
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